
B19NATSCREENINGFORBLOODDONORS  

minlPOOIs山atvieJdedaB19DNAconcentradonhigher  
thanlO5IUperlnLwereresoIved bycreatlngSubpooIs  
fromarchiveplates．NexttheidentjfiedB19DNA～POSitive  
SamPleswerediscardedandal）negativeorweaklyposi，  
dve B19DNA samplesincluded h the mlnlPOOIwere  
releasedfortransfusion．   

NAT：Real－timequantitadveamplificadonofB19DNA  
WaSPerformedwithaCElabeledB19PCRkit（DRKBaden－  
Wiirttemberg－Hessen．Frankfurt，Germany）according（O  

themanufacturers’instruCdonswithathermocycler（ABI  
PRISM7000，7700，7300，Or7900HT；AppliedBiosystems，  
FosterCity．CA）．Fivemicrolitersofextractwasanal）TZedin  
atotalvolumeof25LILTheassaycontainsreagentsand  

enzymeSfor血especificamplificationoftheVPl－CaPSid  
PrOteingeneofB19・Thermalcyclingwasasfollows：50OC  
for2minutes，950Cfor15minutes，10cyclesof950CforlO  
secondsand620Cfbr30seconds，40cyclesof930CforlO  
seconds，and56一’Cfor40seconds．  

Dataa叫】ysiswasperformedwidlthecomputersoft－  
Ware（SequenCedetectionso丘ware．Vbrsionl・6・3，Applied  
Biosystems）．Apositiverea】－timePCRresultisreflectedby  
anincreasein山enuorescenceintensityofareporterdye・  
A丘erPCR．thenumberofPCRcyclesnecessarytoreatha  
defined fluorescence threshold in each sample was 

de丘nedasthecyclethreshold（CJ．TheCvalueis，reJated  

to（heaJnOuntOfPCRproductandthereforetodleOnglnaJ  

amountoftargetpTeSentinthePCRprotedure．LowC．  
ValuesindicateahighinidaJtargetamountandhighC、  
ValuesindicatedleOppOSite．  

Semsitivityandsped月cityoftheDRKB19PCRkit・  
Sensitivitywasandyzedinaccordancewidlthedirective  

ofEuropearlComhlission98／79／EC．Probitanalysiswas  
doneonatleast24replicatesofeachd迅utionfromadiJu．  
donseriescontalnlngatleastsixsteps．Thecalculation  
WaSPerformedonnonlogconverteddata．Speci丘citywas  
testedwith200negativeplasmasamp）es．Additionallv．the  
amplificatione航ciencyofdifferentB19genotypeS（GenoL  
【ypel，Genotype2［SubtypeA61，and Genotype3（Sub－  
typeV9”wasevaluated・Genotype3wasobtainedfroma  
Ghanaianblooddonorservice．ZO・22  

Precaudons to prevent B19 DNA cross－  

COntamhation．AllstepsofNÅT（pooling．enrichmentby  
Centrifugation and extねctio．n，maStermixpreparation，  
andamp】ifica【ion）wereperformedinseparaterooTnS・All  

roo11ヽS Were equippbd with ultravi01etlight andw6re  
decontaminatedonteper－Week．Theda訂ydecontamina－  
tionprocedureincluded decontamination ofillwork－  
benches，pipettes，and centrifuges witha disih免ctant  
（BacilloIPlus，Bode．HambuTg，Germany）and sodium  
hypochlorite（Roth，Karlsruhe，Germany）．Al1PCRproce－  
dureswere甲OnitoredbytheadditionofatJeastsixnega一  
心ve controIs・PCR procedures were only validif a11  
negativecontroIsgaveanegativetestresult．Allpersonnel  
performlng nuC）eic acid extraction and resolution・Of  

high1y B19DNAl）OSitive pooIs have been thoroughly  

trainedtobecompetentinperfbrmlngtheseprocedures  
Withoutcross－COntamination．  

Screening for B19 antibodies. Salnples were 

SCreened with two assaysforIgM andIgG antibody  
detection・Aparv0viruSIgGandIgMassay（recomLine，  
Mikrogen．Neuried，Germany）wasusedtoanalyzeantj，  
bodiesagalnStVp，2，VP－N．VP－1S．VP－2r，VP－C，andNS－1  
epltOpeS・Bandintensitieswerecomparedwithacontrol  
bandandwerescoredas－．＋／N．1＋．2＋．3＋，Or4＋．Addi－  

tionally a11samples were screened wi山themicrotiter  
Plate－based B19enzymeimmunoassay（EtA；Biotrin．  
Dublil－，Ireland）forIgGandIgMantibodies・Allantibody  
assayswereperformedaccordingtotheman11ねcturers  
instructions．  

AmtibodyadsorptioIl・EightsampleswithaB19DNA  
COnCentration ofmore thanlO5IU per mL and eight  
Samples、VithaB19DNAloadbelowlO5rUperlnLwere  
analyzedforB191gGantibodiesbyuseoftherecomLine  

assav．Inthesesamples，virusloadwasdeterminedbyreal－  
time NATbefore and af【ertreatmentwidla PrOteinG  
COJumn（MAb甘ap kit．Amersham．Uppsala，Sweden）．  
Qne－hu！ldredmicroliters of each sample wasfi］teJ．ed  

through aproteinG colul11nand washedwith5mLof  
bindingbu鮎r．Thendwthroughofthebindingstepwas  
Centfifugedat58・000×gforlhourat4OCfol】owedbya  

Standardminipoolextractionprotocol・  
B19sequenceanalysis・Sequenceanalvsiswasper－  

formedasdescrjbedindetai1byHokyn諒andco11eagues．23  

0verlappingamp］iconsoflOOObpthatspannedtheentire  
proteincodingreg10nOfthegel－OnleWereuSed・Pri）i－erS  

（NSofwdandNSirev．NSsfwdandNSorev，p6andp3．p9  

andrtsrevandrtl 

plus and minus strands・AmplificadorlPrOducts were  
SequenCeddirectlvwithacyclesequencingreadyreaction  
kit（BigDyerrbrminator，AppliedBiosystems，Darmstadt，  

Germany）andaDNAsequ占ncer（ABIPRISM310．App）ied  
Biosystems）．  

Statistical analysis 

Thesensitivity，Standarddevi左tion（SD），andcoe疏cientof  

Variation（CV）ofthe real－time PCR testwere calculated  

with computer software（Exce）2000，Microsof［Corp．，  

Redmond，WA）．For小eProbitanaJysis，anOthercomptltqr  

program（SPSS12・0．SPSS，Chicago．IL）wasused．Com－  

parisonbetweenthecaseandcontrolgroupswascalcu－  
lated with Fisher’s exact test or the ttest＿ Statistical  

Signi鮎ancewasassumedifpvalueswerelessthanO・05・  

RESULJS   

JncidenceofB19indifferentareas  

B19incidencebetween2003and2006wasdemonstrated  
fbrsixdi鮎rentareas（Fig．1）．Therewasahighincidence  

Volume47，October2007’rRANSFUS［ON1777   

169  



SCHMIDTETAL  

MonitoringofB19DNA－POSitiveb100ddonors  
Inthe substud）1tWO additionaldonations were taken  

如）m50B19DNA－pOSitivemultiple－timedonors（high一  
viruS－loadgroup）randomiyselectedfromalJB19DNA－  

POSitivesamplesinTbstArealto determine B19DNA  
COnCentfationandthecourseofantibodydevelopment  
tO B19．  

Al1donorsincludedin山esubstudvwereB19DNA＿  

POSitivewithavimsloadofmorethanlO5IUpermLatthe  
indexdonation（TimePointTO）・Thevirusloadwassigni丘－  

candy reduced within12weeks from a median Of  

4・85×107rupermL（TO：SD）to4・6x102rupermL（SD；  

Tl；Fig．2）andeitherremainedatthislevelordeclined  

further at Time Point T2．Additional  

period ofB19from May2004toJanuary2006inall  
SCreened reglOnS．The highestincidence was foundin  
A托aS4and5．although theincidence of B19DNA－  
positivedonorswidlahighviruSload（B19DNAconcen－  
tration≧105IU／mL）aswellas withlow B19DNAviruS  
loads（B19DNAconcentration＜105IU／mりdidnotdi仔er  
Sign摘cantlybetweentheareas（職ble2）．  

Sequence analysis of the 50 B19 NÅTLpositive  
blooddonorsincludedinthesubstudyidentified only  
Genotypelstrains・Sequence、analyses ofallB19DNA－  
POSitivesamplesarecurrentlybeingprocessedtobetter  
understand the genotype distribution in our donor 

poptdatiom  

fouow－up m aSubsetofthese donors  
beyondTimePointT2revealedthatB19  
DNA corlCentration was stablp around  

theNATdetectionlevelfbruptolyear  
（range，100and1500rU／mL；data not  

Shown）・Al1samplesfromdonorsofthe  

CaSegrOupWere．be10Wthereleaseleve】  
Of105IUpermL，atTimePoint・Tl：  

B19antibodyleve）s were、investi－  

gated withan enzyme－1inkedimmun－  
OSOrbentassay寧ndalineprobeassay．  
Bothcommerci姐yavailable、由9anti－  

body assays gave comparabl色fesults  
for：B19IgM恥ble3）andIgGrmblei）  

antibodies．Ateachtimepo′lnt，lgManti－  

bodieswere detected血Ofe＆equently  

（P＜0．05）inthecase group compared  

Withthe controlgroup，and antibody  
titersgeneral1yshowedanincreaseh’om  

TimePointTOtoTimePointTlfbllowed  

by a，decre卑Se atTime PointT2．（gM  

antibodies・against the nonstruCtural  

protein（NS－1）werenotdetected去tapy  

timepoLnt．Incontrast，neutraliZingIgG  

antibodiesagainstVP－2were‘detectedin  

allsamplesofthehigh－viruS－loddgrotlP  
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819NATSCREENINGFORBLOODDONORS  

（casegroup）atTimePointTlandT2withoutalュyeXCeP－  

donq Bothantibodvassaysandtiterswereslg山丘candy  
higherinthecasegroupcomparedtothecontrolgroup．  
Likewiset antibodies agalnSt nOnStruCturalantigens of  
NS－1increasedupto92・3percenthromTimePointToto  
TimePointT2．   

In one experiment．plasma from donors with1319  
DNAcorlCentratiorlSOfrr）OrethanlO51UpermLandwidl  
B19DNAconcerltrationsofIessdlanlO57Uperrr］Lwas  
fi1teredthrough proteinGcoJumns．Thevira＝oadwas  
determinedbeforeandafterlgGabsorpdon・Reductionof  
theB19virusconcentrationwasslgn摘candyhigherin  
Salnpleswith】owvirusloadandhighlgGantibodiestiters  
assho明7inThble5・IntwoofeightsampJes（Vira‖oad，  
＜105IU／mL），nOviruSWaSdetectabLeaftercolumnfi1tra＿  
tion・IndleOthersixsamples．lowviruSCOnCentrations  
Weredetected（meanC．value，30．6：viruSCOnCentration，  

＜100IU／mL）．   

AlldonorsincJudedilTthecase－COntrO】substtldywere  

matched byage and sex and wereinterviewed with a  

Standard B19questionllaire about clinicaj symptorns  

（Thblel）・Tシpicalclinicalsymptoms forB19infections  

SuCh astiredness－】01ntPall一．OrCOrnp】icationsbetween  

PregnanCiesdidnotsignificantlvdi鮎rbetweengroups．  
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Fig．2．Virusloadduringdle6一血OnthshIdyperiod・AlJdonors  

OfthecasegroupwereI王19DNA－pOSitiveatdleindexdona－  

tionwithavalueoEmoredlaLnlO5IUpermL（highesIconceれト  

trationwas2．1×10I2IU／mL）．meblad（barrepre＄enlstJle  

median血sconcem打adonand山egraybariれdicate針山e  

meam扇ru5COmCentrationofa月do爪ations払re血dmepoint・  

VirusltIadwassign摘侃n11yreduced鉦omⅥmePりinlTO【0  

Ⅵふ占PふimlTl．和IeiDs㈹托3．5×10‖．l．OxlO4，and3．5×10ユ  
brTり，Tl，a瓜dT2．托甲eCdvely・  

卿ro叩★  
Mikrogen immunoblot Bidr納EIA  

VP－2p（％）  VP－N（％）  VP－1S（％）  VP－2r（％）  VP－C（％）  NS－1（％）  VP2（％）  

Case   

TO†  42．9   

T1  71．4   

T2  23，1  

C（yltrOI   

TO  l．8  

42＿9  42．9、 

71．4  85．7  

48．2  69．2  

9．2  4．6  

57．1  42．9 35、7  0．0  

85．7  50．0  35．7  0．0  

69．2  38．5  30．8  0．0   

6．1  1．5  1．5  0．0  

’FiftyB19DNA－やOSkivedonorswe（eSCreCnedfo（1gMantibodiesbytwodi抒erentassays10detectantibodiesagainsIsIructurat（neutraliz－  
ing）andnonstructuralantigensatthreetjmepoints，andthedatawerecornparedtoresuftsfroml（泊B19DNA－¶egativeb100ddonors  
（COntrdgroup） 
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二竺堅圭旦＿鯉堅些竺せtIleCaSeandconlrolrol－S■  

Mlkrogen immunoblot Biotrin EIA 
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ing）andnonstructuralantigensatthr鴎tirnepoirtts．andthedatawerecomparedtoresultsfromlOOB19DNA－negaLiveblooddonors  
（COn廿0†grmp），  
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SCHMIDTETAL  

andtheseason・24－26Herewereportresults、打omscreenlng  
blooddonor？OVeraperiodofmorethan4yearswitha  
SenSitivereal－timeNATmethod．rrYlemeanfrequencyof  

DNA－POSitivebldoddonorswas274perlOO，000dona－  

tions，Whichwaswithintherangepreviouslyreported．2738  
AlthoughtheincidenceofB19DNA－pOSitive blood  

PrOductsishigh，tranSfusionJtransmittedinfectionshave  
raLrelybeenreportedwhen▼COmparedtbothertransfusion－  
reJevantvirus 

virus－1，hepatitisCviruS，OrhepatitisB、vitus．Thiscould  
beexplainedbydlefactthatmoittec）plentSalreadyhave  
B19antibodies，duetopreviousinftctionsandthatmany  
B19DNA十pOSitivebloodproductswerealsdpositivefor  

thepresenceofB19VP－10rVP－2antibodies．resultingin  
neutrali2ationofthevihs．Ano血erpossibleexpla云ation  
isthatB′19infectioIISd（ereurlderteportedbecausemost  
recipientsgetonlymildornodlinita）symptOmS．29Inthe 
presentstudy；Weandyzedthedevelopmentofahti－B19  
andthedecreaseofB19DNAin50blooddonorsandcom－  

Paredthedatatoacontrolgroup・TnaccordanCewiththe  
literature．30・3］vp－2IgGantibodiesalreadyexistedinthe  
majority（75％）ofB19－negadvedonors（COntrOlgroup）・  

Without exception．alldomirsinthe high－viruS－load  
group（CaSegrO中）wereantトVP－2IgG－pOS車tiveatTime  
PointsTlandT2．TheincreaseinVP－2antibodies correR  

lateddirectlywithasignificarftdecre？云einB19virusload・  

Theob血u畠explanationfbrthisisthattheantibodies  

neutralizetheviruS．32  

Althoughantibodiespersistfbral 
however．B19DNAwasdetectablebyreal－timeNÅTfor  
morethahlyear．Thequestioniswhetherbloodproducts  
widllowlevelsofB19DNAandB19′antibodiesareihfec－  
tious・Thisquestioniscontroversialintheliteratureand  
is currently beingexaminedbya retrospective donor－  
TeC甲IentStudy・   

Since B19r’screenlng WaSinitiated，the fbIlowing  
releaseprocedurewasusedinourblooddonorservice・  
DonadonsWit抽ighB19DNAconcentrations（equalor  
higherthan1051UImりWerediscarded，butdonorswere  
permittedtomakesubsequentdonationsandwerenot  
informedabouttheirin飴ction・BloodproductswithB19  
DNALCOnCentrationslessthan105IUpermLarethought   
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Sens摘viり（lU／mL）   

艮g．3．Se鮎id鵬呼・¢【一B柑NATkiLTheWHO＄tandard（99／800）  

wasdilutedintoskconcentratlom＆Eadl＄tandardcomcentra一  

山mwastestdin24replicaks．Probitam癖i＄W甲perhmed  

Wi血SPSSVersion12JOonnonlogco－Ⅳ併tddata・Sem＄1血i呼  

OftheminipooINATwaslO．211IpermLat9Spercentprob－  

ab址i吋（Fl，7・5a皿d18・81U／mUamdO・65IUpermLat  

50percentprobab址ity（CI，－4．1to2．47）．   

Sensitivityandspe¢ificityoftheB19PCRkit  

AsdemonstratedinFig．3，the95percentdetectionprob－  

abilityofthe、NATassaywas10．21UpermL（COn丘dence  

interval（C11，7．5－18．8IU／mL）perprocessedvolume・Sen－  

SitivityforanindividualdonationpresentinaminipooI  
WaS982IUpermL（C7．724－1811IU／mL）．Specificitywas  

lOOpercentas2000f200ne写ativesamplesgaveanegative  

testfesult．Theamplificatione伍ciencyoftheDRKB19  

PCRkitwasco叩Parableforal1■threegenotypes．（datanot  

shown）．precisionisde丘nedasthedegreeofscattering  

withinaseriesofanalyses・Itiseq）reSSedastheJSD画the 

percerrtCV（％CV）・SPand％CVvvereOt6，0・58，andO・67  

and2．47，2．37，and4．20fbrintraassgyYari皐bilitylinter－  

aSS呼Variab止ity．Yqndinterbatchvariabaity．respecdvely  

DISCUSS10N  

ThefrequencydfB19viremiainvolun鱒yblooddonors  

hasbeenestimatedtorangefroml：260tol：50，000andto 

dependonboththesensitivityoftheしSCreeningmethod   

1780 TRANSFUS暮ONIVoIume47，伽tober 

172  



B19NATSCREENJNGFORBLOODDONORS  

tocontainneutralizingamibodies．Therefore，mlnlpOOIs  

COntalnlnglow B19DNA－pOSitive blood products were  
not dissoIved，and alJproducts containedin those  
minipooIs、VeretranS餌sed・TheinvitroexperimeTltWitha  

PrOteinGcoJumnindicates aslgnincalldyhighervirus  
reductjoninsamplescontainingJoIVVira‖oadsandhigh  

levels of neutralizing antibodies colnpared to salnples 
containinghighvira1loadsandlowB19antibodies・This  

Observationsupports our release procedure．becauseit  
SuggeStSthatthesesamplesareunlikelytobeinfectjotlS  
（職ble5），  

Nonedleless，forspecial－riskpatients（i）nmunOCOm－  

promised．patier］LtS，yOungChiJdren．orpregnantwomen）．  

Ourblooddonorserviceo鮎rsB19DNA－negativeblood  

products．Theopportunitytoobtainbloodtestlngnega－  

tiveforthepresenceofB19DNAhasbeenavanablesince  
sumlner2003．Unti】rlOW，however．less thanlO B19－  

negativebloodproductshavebeenordered，WhichdemL  
OnStrateS thatphysicians are relativelvunaware ofthis  
in短ction．   

Insumllュary．alJbloodproductshavebeenscreened  

forB19byarea］トtimeminlpOOJPCRsince20QO．AJligh－  

incidence period was observed betweerL May2004and  
lanuary2006．甘ansfusionofbloodproductswithalow  

viruS COnCentration seems to be safe because of the  

COeXistence of neutralizing antibodies，Whereas blood  
PrOducts v舟山11igh viruS COnCentrations may pose a  
risk for transfusion reclplentS・Therefbre．tltese dona－  

tions were discarded at our bJood donor servite．  

Ttansfusion－tra）1Sl11jttedB19infectionsmightbellnder－  

reported and shou）d be examinedin donor－reClplent  

studies．  
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NeutralizationofhumanpamvirusB19byplasmaand  

intravenous immunoglobulins 

々乃∫肋dr噺AJld柁那加「加＆御〃1乃眈A乃d柁が幻0£z，C加地血沌m灘印＆肋加用極印  

CJα〟dぬAわerわα〝l，A血打わざα∫Ge∫∫托eれα乃dmoJ乃α∫凡疋ねiJ  

H uman parvoviruS B19（B19V）beJongs to  

也egenus鱒γ班和〃血∬（hmuy助r〃0レ汀i血g），  

which has recently bec）1reClassi甫ed to  

COntainthreedi飴rentB19Vgenotypes（1－3）．l  

BACKGROUND：HumanparvovjrusB19（B19V）isa  

high（yprevalentpathogen．andpLasmapooIsformanu－  

facturingofp［asma－derivedproductshavebeenshown  

tocontainantibodiesagainstB19V（B19VimrnunogIob－  

ulinG【IgG】）．  

STUDYDES［GNANDMETHODS：ThemegakaryobIas－  

ticcellfineUT7／Epo－SIcanbeinfectedw托hB19V  

Genotypelandasdemonstratedherebyimmunocy－  
tochemistry，’Westernblot，andreversetranscription－  

POIymerasechainreaction（RT－PCR）ofB19VLspecific  

rnRNA．alsowiththemorerecentlydiscoveredGeno－  

type2．BasedonB19VR手PCRana）ysisofinfected  

UT7／Epo－SIcelIs．aninfectivityassayvVasestablished  

andimpTem色ntedforaB19Vneutra［izationassay・lb  

investigatetheroleofB19Vneutralizationinrelationto  
B19VlgG拍ersTmOrethanlOOOmanufacturingpJasma  

POO（sweretestedbyenzyme－Iinkedimmunosorbent  

aSSay・  

RESULTS：PJasmapooIswerefoundtocontainamean  
B19VJgG柏e（Of33±9tUpermL，Withthe10WeSttiter  

atll‡UpermLTheselllUpermLB19VIgGneutraJ－  

ized4．6IogB19VGenotypelandgreaterthan3．910g  

Genotype2infectivity．Accordingly，alOpercentintrave－  

nousimmunog［obu（in（NIG）productpreparedfrorn  

SUChpooIswasfoundtocontainanevenhigherB19V  
neutralizationcapacity．  
CONCLUS10N：AhighcapacityofB19VGenotypesl  
and2neutra］izationwasdemonstratedinp］asmapooIs  

forfractionation，aninherentfeaturebasedonthe  
COnStant（yhightiterofB19VlgGinthesepooIs．The  

neutra（izingactivityofB19VIgGwasshowntobe  
maintainedinthelOpercentlVfGproducttested．  

AlthoughB19VGenotypelisbyfarthemostprevalent．  
Genotype2hasalsobeensporadical1ydetectedinEurope  
andwas 

ingintoplasmaderivatives・Z3B19VGenotype3appearsto  
bemosdyrestrictedtoWestA正ica．4   

Soonaf［eritsinitialident泊cation．5B19Vwasrecog－  
nized［ocausefifthdiseaseinchildren（erythemainfec也0－  
sum）， 

B19Vinfectionwereonlyrecentlyunderstoodtoinclude  
arthropathy；tranSientap）asticcrises，perSistentanemia，  
andhydropsfbtalis．6（naddjtion，anaSSOCiationofB19V  

withinflammatoryheartdiseaseinadultshasIa－elybeen  
SuggeStedjbTheon】ytreatmentoptionavailablefbrB19V  
infbcdonso fhrisir）traVenOuSimmllnOglobulin（rVIG），  

althoughba琴edonanecdotale扇denceratherthan，for  
example，eStablisheddose－reSpOnSeCOrrelations．9   

0wirlgtOtheglobalprevalenceofB】9VGenotypel，  

30to60perCentOfadultscarryantibodiesagainstB19V  
（B19Vimmun0globulinGtIgG”，withagoodcorrelation  

between antibody prevalence and age・1O consequently，  

the presence ofB19VIgG was foundinallofthe few  
plasmapooIsformanufacturingsofarinvestigated．1川  

Mostly dtle tO 山elack of awidely avai1able B19V  

ABBREV肌丁暮ONS：B19V＝parVOVirus7i19こMOT＝m山tiplicityof  

infection；NC5O＝5OpercentB19Vneutralizationcapacity；  

TCID50＝50percenttissueculttJrejnfcctiousdose．  

FromtheGlobalPathogenSafttyandPlashlaControl，Baxter  
BioScience，Ⅵcnna，＾ustria．  
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BioScience，BcnatLkygasse2－6．A－1220Ⅵellna■＾ustria；e－mail：  
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NEUTRALlZATlON OF B19V 

Genotypel（titer，11．8logIU／mL）and DonationIM81  

COntainedB19VGenotype2（titer，11・4logIU／mL）．  

InfectionofUT7／Epo－SIceLIswithB19Vand  
isotationofmRNA  

UT7／Epo－SIceus（105per six－Weu）wereinfectedwith  
B19Vatmultipucityofinftction（MOf）oflO－3tolO6and  

incubatedfor7days ormockinfectedwith bd鮎r fbr  

negativecontroIs．Sevendaysafterinfbction，mRNAwas  

extractedwitha direct mRNAminiprep kit（GenElute，  

Sigma－Aldrich，Ⅵenna，Austria）accordingtothemanu－  

fhcturer’sprotocol．   

1mmunocytochem‡calstainingandWesternblot．of  

B19Vcapsidproteins  

Forimmunocytochemicalstaining，inkcted cells were  
pelletedand丘Ⅹed onglass slides coatedwith70to  

150’kDapOly－L－1ysine（0・01mg／mLin 

bufEbredsalhe（PBS】）with4perCentParaLormaldehyde．  

ALfterpermeabuizationwithO．5percentT貢tonX－100，CeuS  

Wereincubatedforlhourwithamonoclonalantibody  
（10けg／mL）speci6cforB19V’capsidproteinsVPlandVP2  

（R92F6／MAB8293，against amino acid＄328－344ofVP2；  

Chemicon．ChandlersFord，UK）．23Afterwashing（PBS）．an  
anti－mOuSeJ10rSeradish peroxidase polymQr COnJugate  
（SuperPicThre polymer qeteCtion kit，Zymed；Vienna，  

Austria）wasapplied，and：the岳ignalwas developedby  

15－minuteincubationwith3．3’－diarhinobenzidine＜Chro－  

mogen solution before motmt享ng s11des with aqueous  

mountin＄medium．Tbdeterminetheintracellularlocaト  

izationofB19VstruCturalproteins，Cell套Were COunter－  

Stained withmethylgrpen（Vector，Burlingame，C瑚  
accordinglothesupplier’sinstruCtions・  

ForWeslemblotting，apprOXimatelylO5・6cellswere  
co11ected，2to7daysifterinfbctionandwashedinTris－  
buLferedsaline（TBS）．Proteinswerethensepara埴dby  

Bis一散issodiumdodecyIsu胞e（SDS）－4to12perqent  

polyacrylamide gelelectrophoresis and blotted ontq  
pQlyvinyudenedifludridemembranes・Witha“se甲i吋  
discontinuousproteintransftrchaIIiber（h－1mObilo  
Bio－Rad．Munich，Germany）・Af［erblocking．me血brin  

wereinchbated wi血∴血e prullary antibody・k92F6  

dilutedLl：2000．MembranesWereWaShedin0．5￥TpScoQ－  

taining（vo）／vol）0・2percentThtonX－100a一一dincubat占d  

forlllOur WidlpOlyclonalrabbitα－mOuSeimnlune  

globulins－alkalinephospha！aSe（atl：5000；Dako，Glos－  
trup，Denmark）▼Boundantibodiesweredetectedwi也a  
COlor reaction（5－bromo－4－Chlofo－3－indolylphosphate／  

nitrobluetetrazoliumsolution，Sigma－Aldrich）・  

RTPCRofsplicedB19Vtranscrjpts  

Real－time．RT－PCR（ThqMan）was performed with a  
SequenCedetectionsystem（ABIPrism79pOHTPEApplied  

VoIurne48，January2008 TRANSFUS10N179  

infecdvityassaylhowever，nOinformationwasavailable  
withrespecttoantibodyfunction・thatis，B19Vneutraliza一  
也on，andwhetherthispotential1yclinica11yrelevantvari－  

abIewouldcorrelatewiththeprescnceofB19Vantibodies  
detectcdby；forexamp】e，enZymC－Linkedimmunosorbent  
assay（EuSÅ）・   

Atthoughsti11todateacontinuouscelIculturesystem  
thatwoulda皿owdetecdonofB19VinfectivitYbydetermi－  

nationofaclassicalcytopathicefkctdoesnotexist，B19V  
replicadonhasbeendemonstmtedinafewspecialized  
ce111inesmostlyudlizingthede（ectionofdenovotran－  
SCribedB19VLspeci丘cmRNAafLerinfectionofandvirus  
rephcationinthesece11s・I5▲19particularlytheerythroid  
progenitofCelllineKU812Ep6wasusedtodetectB19V  
infecbityandwasfo皿dtobesensitiveIobothB19V  
Genotypesland2・t8・20Theseceusare・however・nOtwidely  
available．山tematively；りSeOfthemegakaryoblasticcell  
lineUT7／Epo－Slhasalsoallowedaccuratequantification  
ofB19VGenotypelinftctivity卯erSeVeralQrdersofmag－  
nitude．15・1揖1   

Withaninternal）ycontrolledreversetranscript10h－  
poJymeraSe Chainreaction（肛PCR）system，（1もqMan，  
ÅppliedBiosy琴temS，FosterCity；CA），aninfectivityassay  
forbothB19VGenotypeslandZinUT7／Epo－SIcellsyas  
estal）lished．Thepresqpceo叩1如IgGantibodiesin  

plasmapool＄forfurthermanuhctu血gwascbn血md・  
andthelitersOfB19VIgqwereq岬叫鱒ed・叩thourinftc－  
tivifyaSS甲・aPOP’el殖Onbetwee叩1叩antibQdypIeSenCe  

asd6termiiled、byELIS＾＝andfunctionasdeterminedby  
neu地ationノOf B19Vin鈷cdvitY WaS eStal）lished for t  
maLldacturingplasma．pooIs．GiverLtheclinicalrelevance  

OfB19VantibodiesinMGastheonly廿eatmentop丘on  
forhuman819Vin良cdon．particularlygiv9n 
recognltion ofmore severe disease associations7・8and  
emergingB19Vvariants．22thelevelofP19VIgGfunction  
WaSalsodeterminedfbracommercial1yavailablelⅥG  

prepafation．  

MJrT．ERIALSAND METHODS  

Cetls，B19V，andpはSma  

UT7／Epo－SIcellswereprovidedbyKE・BroⅥm（Health  
Protection Agency，London．U職withpermissi？n Of  
K・Sugamura，Tbhoku UnivQr＄ity，Sendai，Japan）・Cells  
were maintainedin1scov寧’s・mOdiGed Dulbecco’s  

medium．cQntaininglOpercentfetalcalfserum（JRtlBio－  
scienc占s．Lenexa．ヒA）．1pefcentL－glutamine．1percent  
gentamicinsulfate．and21U per mL efythropoietiEl  
（1anssen－Cila岳，Neuss；Germdny）at370Cvdth5percent  
CO2．  

plasmad。nati。nSC。ntaininghighdtersofB19Vas  
detected・by th占ioutine B19V PCR ddnor screenlng  
programofBaxtefBioScience（PlasmaAn叫桓CSDepart－  

ment，Vienna：，Austria）wereu由dasPthesourceofin鎚c－  
tious B19V Plasma Donation 990237 contained■B19V  
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